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BONE STIMULATING FACTOR 

The present invention relates to polypeptides which stimufcte bone growth. 
Understanding of issues related to bone growth and streng* has progressed 
a enrnmarv beinq provided in international patent applicaton No. 

15 ' 1M4 ' van OU sappma*e S «>^en«o,d IS ea S es ln voMn 9re du*n^bo,e 
», and accompanying disorders are exempMed in the patent iterate- For example 
maSS and 3 „ , 7«„ A 877 864 issued October 31 . 1989 describes human and bo»me 

rTX^^^'^^ i ^• b • ,,,,M,,,b, - ,i,,, " 

aescnbes the use ce» gn> lntema6onal 

• , Wa „ tP T HW ec e ononbonev C .ume te dmepresen.invBS« fl a to r B mehypc*es,s*a, 
"olluchaJccnd.ac^r.^sen.motra.ando.humanshas^heen 
' meSB93ted , l hasceen ta ndpossih teto iso tetef rom ra ,h to odsen, m ap*pep«de 
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Thr Leu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp Gin Asn Gin Pro (SEQ ID " 

Znm observed *r ovahecto^ed rats, was obsewed no, to oc».r ,n rats 
vaHecfom^on. ^^d^-^t.t--^-"--"-^* 

ovariectornizafion. ^ possible that the active polypeptide is a dimer of the foregoing 

sequence, there being evince ot signrfcan. dinw — . presumabfy due to a d«de 
hridrre between two polypeptides having the sequence shown. 

A £Z to- o, «ne peptide — g a cys^ata «•—" - *- 
, ^..wRhLvsArgThrAsnGluHisThrAlaAspAlaLyslleLysPraAsnThrLeu 

1B :iri^e^o,.e.no™arpo,ypep«e ( S E 0,0 N 0 :1 ,we r e fo und ta *e 
^^Irexper^ts,^^ 

20 DOlvpeptide and antibodies to same. 

Further, certain polypeptide fragments of the normal polypeptide (SEQ ID 
NO:1> have been synthesfced and each has been found to have bone simulator, effects: 

25 Ala Ala Glu Thr Leu Met Val 
Ala Ala 

SEQIDNO:6: _ . 

30 Q» lle Gfy Lys Arg Thr Asn Glu His Thr «a Asp Cys Lys lie Lys Pro Asn Thr Leu 

SEQ ID NO:7: 

Gly lie Gly Lys Arg Thr Asn Glu His Thr Ala Asp Cys Lys He 
SEQ ID NO:8: 

Gly He Gly Lys Arg Thr Asn Glu His Thr Ala Asp Cys Lys 

35 SEQ ID NO:9: 

Arg Thr Asn Glu His Thr Ala Asp Cys Lys 
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Further, the polypeptide identified as SEQ ID NO: 7 has been found to 
increase bone calcium content of ovariectomy rats when administered over a penod of 

normal polypeptide: 
SEQ ID NO:10: 

Leu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp Gin Asn Gin 
SEQ ID NO:11: 

10 Leu His Lys Lys Ala Ala Glu Thr Leu Met Va. Leu Asp Gin Asn 
SEQ ID N0.12: 

Leu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp Gin 
SEQ ID NO:13: 

Leu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp 
Asp 

20 Leu Met Val Leu Asp Gin Asn 
SEQ ID NO:16: 

Ara Thr Asn Glu His Thr Ala Asp Cys Lys He 

The present invention thus includes a polypeptide having an am.no acd 
Hinn m SEQ ID NO-1 with (a) from one to about four 4 ammo acids 

« of SEQ ID NO:, . or M ,a, and ,o, o, a fcncnonall, eou^enthomofcgue. 
cLm. *• includes a po.pep.de a. ar.no aad s^nce 

SEQ>DNO:3.or 1 >*(a)and(«.ora f uno«o ra »ye qU ,a l en, h onno togU a. Secuenca 

for example in Molecular Cell Biology (H. Lodish. D. Baltimore, A. Berk, S.L » P. 
MateudaL and J. Darnell, Scientific American Books, New York City, Third Edition, 1995 ^ 

Z seq ,D NO 4 vrfth (a) up to about four 4 amino acids deleted torn me N-terminus of SEQ 

1 1 , or a fu^onall, eouivafen. homologue. The invent Includes a pofypeptde 
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amino acids deleted from the N-temtinus of SEQ ID NO:5, H*»M<1 aminoacids 

homologue. The invention includes a polypeptide having an ammo add sequence 
cols^ndin, ,0 SEQ .D NO:6 w«h (a, up to about four4 amino a* defeted from ^ 
* T « of SEQ ID NO 6 (b) up to about 5 amino acids deleted from me «em»nus of SEQ 

Ur^^ganaminoacHsequencec^^ 

abl 1 4 amino adds deleted from me N-terminus of SEQ ID NO:7. (b, up to about 1 
lacidsde^^meC* m ih U so,SEQ,DNO:4,orbom(a,ahd M ora fc n«n* 



amino 

10 



L^anaminoaddseauencecon^ponding.oSEQtDNO.orafunc^allye^en, 



sequence corresponding to SEQ .D NO* v* up to about four 4 

N-terminus 
having an 

h avean^lar^ight^the ra n9eoffromabou.1000to4000. 

The invention indudes a polypeptide having a sequence of ammo aods 
stff.cien.fy duplicate of anome, Le.. second polypepMe having an amino acid sequence 
corresponding to SEQ ID NO:1 (or SEQ ID NO:3) with (a) from one to about four 
20 dele ted from me — s of SEQ ID NO:, (or SEQ ID NO:3). <» one to a^out « 

b 7or a funcbonalf, equ^t hor^ue mereof. such tha, the polypeptide £ a 
olthathybridaes under stringent conditions with DNA encoding me second pofy^d* 
,n anomer aspect me invention is a synthefc porypep.de having . wvo bone 

identified as SEQ ID NO:1 and having at least one ammo acid 
to me amino acid sequence rdentmeo 

deleted therefrom, or a functionally equivalent homotogue. 

The invent includes a synthe* polypep* having * vM, bone stmulaton, 

a*, sequence whichfea, leas, about 22% conserved in region to the ammo aod 
sequence Kent*, as SEQ ID NO, and having a. leas, one ammo acid 

The invention includes a synthetic polypeptide havmg m vrvo bone sbmulato-y 
aCvity ,n ^ and whfch increases r*era, content in bones of mammals, havmg an 
35 ammo acid sequence whfch „ a. feast about 25% conserved m ^ ™^ 

sequence iden«ed as SEQ ID NO:, and having a. teas, one ammo ac* deleted merefrom^ 
The invention includes a synthetic polypeptide having in wvo bone stimulatory 
«*» in mammals and which increases mineral content in bones of mammals, having an 
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ammo add sequence which is a. leas, about 26% conserved in relato ,o me amino acid 
Zence JL as SEQ ,D NO* end having atleas, one an.no delet* mere,™ 
The invention indudes any of ft. foregoing synthetic poiypeptdes n which a. 

5 amino adds de,e,ed from me sequence; or in which a, teas, sixteen an.no aads deleted torn 
Z sequence: or in whfch at i east twenty-one amino adds deteted .on, ft. sequence; o, ,n 
whichatieasttwen^-sixarrtnoaddsdeietedfromthesequence. • 

The invention indudes a polypeptide having a sequence of ammo acKls 
dupfcattve o. one o, me facing synme,ic poiypepttfes such thatme ^peptide 

ac«y in mamma,, ft. pdypepWe having me sequence — -«»^f * 
« NO- ' orSEQiPNO^vanatcguesme^^mear^no^sinmeseque^n^he 
Touted de^oradded.so.ongasme^nes.mu^-yac^inn.mn.sde^me 

^^^^^^^^^^^ 
D0lw ep«ides or analogues thereof, wherein i, me pot,pep»de sequence has ma, idenbfied as 
. men ml „ a, teas, one amino acid deteted me^. The inven«on ,„dudes 
, L H has a sequence of amino adds sufBden* dupBcative of such a bone 

^.^ft-^^-^^-^^^ 

— P*^^ ^^^^^.atindudesanam.oadd 

25 sequence ma, is b«ween 19% and 90% consoled in re*n to me an.no a* sequence 
JnBiedasSEQIDNO^iOranaminoacidsequencematisbetweenmandSeA 
, ^^L to mear ri noaddse q ue^ W en^asSEa,ONO,;oranam™a a d 

ILed as SEQ .0 NO:1; or an an*o add sequence that is between 19% and 56 1. 

■h .MM as SEQ ID NOV or an amino add sequence mat is between 19% and 39 k 

Lence ma, is between ,9% and 28% conserved in relation * me amino add sequence 
35 "ZasSEQ,0 N 0:,;oranan,noaddsequ a icema,^ M een2S%a„d93% 

lied ft re^on to me an*o add sequ^ iden«ted as SEQ ,0 NO:,; or an an.no ac. 
S equencema, te be te een2 8 %and 8 6%conse™ed,re M c,^an,noa^uen re 

Z** as SEQ ID N 0:1;oranan,noaddsequencematis between 23% a„d69* 
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conserved ^ re^on to the amu,o add sequence idenufied as SEQ ID NO:1; or an an™, add 

J^asSEOiDNO^oranaminoaddsequenceMis^eenasyoandAaA 
iredin^on^a^noac^^^dasSEO^O-rora^noa^ 

a** in a mamma, ^ ^ ^ ^ ^ ^ ^ ^ a „ y „ 

..eaminoacKisequencesdeschbedaboveaspanofthe^ention. 

The invention Modes an agen. for use in prevention and treatment of a bone 

invention including of course a chimeric polypeptide, as an active ingredent 

The invention is thus also a pharmaceutical compost for promohng bone 

administering a therapeutical* e«e«rve amount of a potvpep.de «or a pharrnacaubca, 

,o an, polypepttte o, the mention in the prepa^on o, a medicament for use in promobng 
bone qrowth or the treatment of osteoporosis, etc. 

The invention includes a diagnostfc kit for determining the presence of a 

25 porypep s ^^erdnthereportersystemr^ducesadetectable 

30 fcvenuon. Parbcularty, the invent indudes an anybody which binds ,0 sud, a porypeptte 
when the antibody is synthesized using the polypeptide. 

L inventton mdudes n M ,ecules. such as isolated nudfcotide sequences 
related to polypeptides o, me tnven«o. For example. the invent includes an isolated DNA 

35 2.*^~^^™^"^~*"£ZZ 

thegenett code, further. «« invent indudes a ve*r has .corporal intotany 

such DNA sequence. 
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The mention includes an isolated DNA sequence encoding an, amino acid 
stance o, the in,en«on, or an anatogue .hereof, wherein me amino acids in me seines 
hltbsMed deteted or added, so ion, as bone *M«>y «*« - mammals denved 

^cndHfersn^mesequenoedue.o^degeneracyo.meaenat.code. 

The invention thus includes processes of producing any polypepWe of the 

IndT^bfe o, undergoing repifcauon: c, ng a host cel, «h 

Cel isoiate a .ansforman, which can express the poiypep*; and d, .Hunng me 

rnlrmant.oa^metrans^nt^producerne^pept.eandrecoyenng.e 

15 polypeptide from resulting cultured mixture. 

noiPP INSCRIPTION OF THE DRAWINGS 

ta me fo^ng deschpGon. reference is made to accompanying drawings, 

Whe,ei "' P^ure, grap^dep^^e^mineraiappos^^^pe^m 
» rats proved w«nl cherrfcai* synthesized human N-acety, (N-terminus) 

TL^^^^"^^ Theerrcbars,,^ 
. • /o n * Thf» value of D was less than 0.001 . 

.erafourwee^. ^ ^ed 

25 chemfcaiW synthestzed norma, p*» ^ectomr^on 

The error bars indicate ±1 standard deviation (S.D.). 

Figu re4graphica»ydepi=tsfemoraibonecaldum C »ncen ra t B nofrat s 

O^^sub^tosnamova^^ono^onsandin^dda^ 
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control so,u«on. Gmup D we. - *- -* * — " — * ermr ^ 

5 ^^-^ "^cLeccl.group. Theerrorbars 

the same antibodies and the polypeptide itsen. oiu h 

synced po W ep«de (SEQ » NO:1, and the same pCy^ o— a cys-ala 

* injected with I chen*a»y hu„«n por,pec*de (SEQ iO N o :1 >. Group* me 

„ r ,N=6 for all groups). The error bars indicate ± 1 standard de«*on (S.D.). 
CroupC. ^^^^^ralappo.^rate^parda,,, 

20 ra.^onw^chen^l.^edporypep^s: SEQ ID NO:8 (Group G), SEQ ID 
H0:9 (Group H > wreiofeaDEXAtaageofartghtfemur o f ara,s to w,n 9 scannec 1 area S : 

ID^lOs:10,11.12 & 13 (Group L). (N=6 for all groups). The error bars indicate 
stimulate bone growth being below the mid-tine. 
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METHODOLOGY 



The applicable as descnbed in the Gene., Method se*n 

TOXICITY EXPERIMENTS INVOLVING N-TERMINAL ACETYL CHEMICALLY 
5 SsffiDPOLYPEPTIDE (SEQ ID NO: 2) 

A^m^pumPtAlze.)*- ^ wimabou.1.5 ml 0.^^03,,, 

syn ^pe„a == 

* pec.ofmetens.de offte^offiveraB which had 

^^^^^^ Fm ^ parathyroidectomy 

10 ^"^^ m ^ MVend ^; o ^ aoefc acK.. Fiveintactratswerealsousedas 
receded similar implants containing only 0.1 h acetic acK. 

T^h.davs^rO^o.ana^sso^no.^ine 
me bone mineral appose rate was determined by examination of a cross- 
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30 




Histological evaluation 
indicated in Table One were carried out microsi 
found. 



of selected tissues of the five rats of each of the groups 
copically. No evidence of toxic lesions was 
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PERIOD 

Ovariectomies were performed on six femaie Sprague-Dawiey rats, each 

, k M I P Sham operations were carried out a second group 
sedated with 1 mg of sodium barbiturate IP. bnam ope 
seda on two weeks to recover from the operations. 

:r.— — 

each o, which ha. — » of sK ra* 

soMon c^Mng no pepMe over <he same 28 da, pen* A 

Pos^^^was^Wcan.lacp^a^se^^n^ 

T> a 70 W tor 1 mn,. 2 mir, and 3 min. The 3 minute exposures gave ft. 
J5 ^^^L^^separateV The decagon W 

:r d ;ro;l W ^ fc reach rat « re ^ada™ 1 ,e«vo l u m eo f each 

*----^r; ttfemurwasdeteml ,„ed 
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. the calcium concentration of the untreated 



peptide (SEQ ID NO:1) appears to be normal, while 1 
ovariectomized rats is depressed. 

J^^^^,^ nf Ovariectomized Rats 




15 



^ ^ appose * was d*m*-d. - * 



Three 



and graphically depicted in Figure 3. 
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Eight weeks after ovariectomy, five ovariectomy rats were injeoted 
subcutaneous* v* 100 pi o, a 0.1% ac* acW soiutton contain 100 pg o,the chemfcalhy 
5 IX^einwltHe N,em,ina, am*o group was — * an acetyl group 

tetracycline hydrochloride was Injected and the rats were sacnliced on the 57th day 

A second group of seven ovariectomy rats, was similarly trcated v* a 0.1 * 

^had undergone the sham opera*, was «** treated w«h a 0,% ace* acrf 
lilt containing no peptide over the same period. Afourth group of five "^^^ 

pos^rtem^was^nhyca^^nctureandsen.m^enunh, 
analyzed An autopsy was performed on each rat No obvious patho^y was obsew*d,n the 

20 T I Wfe rnursweredecaldMandca,*mdens,t,determ,nedasbe fcre . 
The results are presented in Table Four and Figure A. 
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SYNTHESIS OF ANTIBODIES TO CHEMICALLY SYNTHESIZED PROTEIN (SEQ ID NO: 1) 

The chemical* synced protein (SEQ ID NO:1)was coupled to KLH 
(Keyh* limpet he^canin, w«h three dflferen. cross-linKers, as described betow. 

NaCI 8 1 mM Na 2 HP0 4 , were diluted 5 mg of the peptide (SEQ ID NO:1) to obtain a final 
NaCI. 8.1 mM Na^P * ^ dMcd in 5 0 m , PBS to obtain a final 

peptide concentration^ 2 ™ 9 KLH solution were added 1 .25 ml of the peptide 

10 ^dforlhouratroomtemperature. A to5 «n g .*eso, 6 onwasd,a^seda g a,ns, 1 
litre of PBS. The PBS was changed three times. 



CARBODIIMIDE (EDC) COUPLING 

Peptide and KLH solutions were prepared as described in the precede 
^ Tol2 5mlKLHsolulk>nwe re added1.25mlr«pt«lesolu«on. To the resultant 

JdldLmaofEDC The soluf» was stirred constantly at room temperature 

M-MALEIMIDOBENZOYL-N-HYDROXYSUCCINIMIDE ESTER (MBS) COUPLING 

To 500 pi of mo were added 5 mg of the peptide and the pH was adjusted to 

* , n «;nn ul of the anhydride solution were added to the peptide 

" 7o « — - buffer ,PH 7.2) and then 900 ul of 100 mM sod,um phos h*e 

Th.solu.onwasst.rredcon^atna.mtemperaturefcrSOrr.nu^. 6 l o^ 
n^toetharrclwereaddedforaf^rne^ 

solu.onwas^nedcons^nv.a.roomtemperaturefcrl hour. KLH was dissolved in 3 
„Cll and 2.5 were added to ft. papbde solution. The solution was stirred constan., a 

loerature for 3 hours and then dialysed against 1 litre of PBS, with three changes of the 

about 1.5 mg/ml. 



WO 96/40909 



-14- 



PCT7CA96/00401 



ANTIBODY GENERATION 

Rabbits were injected wlh the synthetic peptide solutions as follows. 250 pi 

each o, me ^ - «-«-* — » — ^ * ™ " 

ofFreund'sadjuvant This solution was injected in te muscolahV Wo rear tegs of a ^ 
^ p, per leg The tola! amount o, Injected pep«de was 0.5 mg. 500 Ml of the synth* peptode 
coupled to KLH with MBS were mixed with 500 pi of Freund's adjuvant This solution was 
Z»0 in— ' m* me rear iegs of anotner rabbit 500 p, per teg. The total amounto, 

iniected peptide was 0.5 mg. 

The synthetic peptide was loaded onto two lanes, 1 .5 pg and 4 pg, of a gel 

(18* runnmg. 5% stacKng). The * was blotted ove^h, a. 30V and blocked w«h 
PBS^^hege was incubated overnight with rabbit serum diluted 1:250 in 1% milWPBS followed 

1 developed wim subsUate. The synth* peptide was seen by comas,e blueing. 
£ ^de was detected b, me second bteed o, each ra bb« and was no, detected by me 

6 Tn^^nimmobi.edP.pUdea.seruma.bcd^was.dher 

sU.diedmroughsurfacep^monresonanceus.gBIAcore . ^^^J 
Llenttyimn^i^onad^nn^.nxbyaminea.upiing. Rabb* serum of mm* 

0 ^LedpepUdetermlned. The ^.defined as me tastdWonofthe serum g«n* a 
pre:Z.«is.grea te rman50Resona^U„its. 

L found to be present in serum to. bom rabbtts «l me .nteracfcon can be Mod- W 

, me me pep*e. AnSbodtes inserum o,me rabbrtswere found no,* 

interact with an immobilized unrelated peptide. 

25 EXPERIMENTS INVOLXnNG RATS AND ANTIBODIES TO THE CHEMICALLY SYNTHESIZED 
PEPTIDE 

Mtibody serum was prepared m 10 mMTris.C, a, pH7.4. Each offrve rals 
^ed 100 p, o, me solution by inject in* me tt gluteus maximus. Each 
I* „, «ve L was treated simiiariy. bu, * an addiuona, inject o, solutron conte,n,ng 45 
,„ ^fmepotypep.de^EOIDNal.inteme^gluteusma.mu, 
five rats received an injection of 100 pi of 10 mM TrisCI at pH 7.0. 

Each of the fifteen rats was men injected as before with tetracycline 
hydrochloride, m me amen, of 24 mg per Kg of body weight A second dose o, tmdfl. 

36 toUre ' The bone mineral apportion rate was determined by measurements, described 

above. o.me tower ^tfemora, rretaphysis. The results are given in Table Five and Ffcure 5. 
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10 



— ^-^^^^g^N^ with Antibody to the 
TABLE FIVE. ^ nthesize d p ep t,de r 




15 



20 



Methodology and products can be thus be deve,oped us,n g antibody to *e 
, ■« Mdtaa the polypeptide with which the antibody binds. For example, 
antibody can be .inked to or conjugated ^ 

to indicate positively binding of the polypeptide to the antibody. Mematjvely> an 

, eMU5 , R , as\ or immunoradiometnc assays (IRMAs). Alternant . 
include radioimmuno assays (RIAS) or iminu irmAs a 

obtained, as descnbed ^ s6rKlWng ^ Those tha, react 

Such an artfbody-KnKed reporter system coutd be used m a memo for 

. , , - » ubiect contains a deficient amount of the polypeptide. 

subject, test kits could thus be developed. 



30 
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HXPEKIMENTS -0 TG ^ == ,ZEO HUMAN POLYPEPTIBE 
CONTAINING CYSTEINE-ALANINE SUBST1TU 1 IUM 

A modified sequence (SEQ !D NO:3) of the chemically synthesized peptide 
l SEQIDNO-1)o te inedbysu te « to o,*ecy Ste ine re s,duea,posiUon,3hy a ianine^ 

. 'ZhysLdardchen.ca.pnocedu.s. An alanine rescue is stedcalrysimfcrto a reduced 

:r^ w ,o,^^ 

Fi9Ure6 E ^^^«^o-<«««W-*-~'-^» 

a1 ™l,mlsolutionofther«xiifiedr*ptide(SEQIDNO.3)wasp«pared,n0.1A 

10 ^dAlZCriot.enormalpepfide.SEQiDNO^wasp.paredlnO,* 
acetocacd. A 1 had subcutan eously injected into its right thigh 0.1 

1 renlalpeZeso^n. Each^otme^ group. ^con^lgmup. was ^ 

loTmloTacefioa^soiufion. Imr^iaWy Mowire the^ Necto. each ra, was 
15 w*0.1 mlof0.1Aacer,ca ^^^e^dro^tonde dissolved 

CJ^Lw-i--"--"" ddosehyCnarcc^. Thenar 
» ^ehydehutteredatpHT^ace^^. Bone se*ns were prepared tor 

«, be seen me bone apposition rate for rats injected w«h the modffled polype rs 
25 shownfortheratsiniectedwiththenormalpept.de. 
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10 



15 



^^r^^Ton of the Group Arithmetic Means Among Groups injected 
TABL wSh Modified PeptMP Unmodified Pept.de and Control 




20 



EXPERIMENTS INVOLVING ACTIVE FRAGMENTS OF THE 36-AMINO ACID HUMAN 
POLYPEPTIDE 

Peptides having 1. amino acid sequences identified as SEQ ID NOs:4. 5, 
• 7 8 and9we re s»n«es i zedac OTrt in B Bv re n k no*nchenMcalp TO ced Ure s. 

Sprague-Dawte, rate were used as test animals to determine bona mineral 

sled .0 subereous injecSon a«er one week of acciimatoton. Each an,ma, was 

7J2 . dosage o, about 2 5 nmo. of po^pSde per animal. Each test dose was »M 

A second iniection of tetracycline was made 48 hours later. 



Control Group: 0.1% acetic acid solution 

" ^XrThLGIuHisThr.aAspCvs.vstleLvsProAsnTnrUeuH.UysLvs 
Ala Ala Glu Thr Leu Met Val Leu Asp Gin Asn Gin Pro 
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Group E: SEQIDNO.4: 

Gly He Gly Lys Arg Thr Asn Glu 

Ala Ala Glu Thr Leu Met Val 



His Thr Ala Asp Cys Lys lie Lys Pro Asn Thr Leu His Lys Lys 



Group D: SEQ!DNO:5: 

Gr,lGlyL»sAr g ThrAsnG,uHismr« a AspC»sL y s, l e L ,sProAsnThrLeuH, sL ysL,s 



Ala Ala 



WO 96/40909 



-18- 



PCI7CA96/00401 



Group C: SEQIDNO.6: 

G.y..eG^LysAr 9 ThrAsnG l uHisThr/.aAspCysLys,.eLysProAsnThrLeu 
Group B: SEQIDNOJ: 

Gly He Gly Lys Arg Thr Asn Glu His Thr Ala Asp Cys Lys lie 

5 , n a similar but separate set of experiments, bone mineral apposition rates were 

tested using the following chemically synthesized polypeptides: 

Group F: SEQ ID NO:8: 

Gly He Gly Lys Arg Thr Asn Glu His Thr Ala Asp Cys Lys 

Group G: SEQIDNO:9: 
10 Arg Thr Asn Glu His Thr Ala Asp Cys Lys 

Bone mineral apposition rates were determined by measurements of the tower 
.etaphysisofthenghtfemur.asdescnbedpreviously. ResuKs obtained in the^o sets of 

1 5 rate, i.e, displayed bone stimulatory activity. 
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25 



We EtGHT- Comparison Group ArTCnneUc Means Amona Second Group, 
TABLE EIGHT. ^J^ h fl ^ e y ari ante 

Group G 
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BONE CALCIUM CONTENT EXPERIMENTS INVOLVING SEQ ID NO T 

A further set o. experiments was corded us*g the polypeptide identified as 
SEQ ID NO"7 to determine the effect of the polypeptide on bone calcium content when 
« dto^ ^^^^above. 

^„ taM d ventral side down under 3 cm of distilled water in a 
attached muscle. The, were absor p«ome te r (DEXA), Hoiogic 

poiypropylene container and scanned by a dual enenar « y 

" ^rjTlrby DEXA Eourregfcnsofthefernurwe.scanned, as 
^^TlToldTA pro.lend-.B.d^C.d^end.andD.ne* The 

hased on absorp** and using an interna, standard of the mach,ne. 
Results are tabulated in Tables Nine to Eighteen. 



15 



20 



25 



•.„»»fGrou D Arithmetic Means Among Groups Injected with 
TABLE NINE: <*"*^ft25fi£%% a *m**i over 100 Days to 

SS^S. Miner,. Content Measured ,„ Proxuna, 

End of Femur — 1 ■ ~~~~ 

B-Ovariectomized 

(with polypeptide) 



A-Ovariectomized 
(no polypeptide) 



0.1411 
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TABLE ELEVEN: 



S32^£«25 Co*..* Measured * Spine 
(L1-L4) 
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TABLE TWELVE: 

VSSSSSi Rats-Bone Minera. Content Measured m Sp.ne 
(L1-L4) 



A-Ovariectomized 
(no polypeptide) 



B-Ovariectomized 
(with polypeptide) 



15 




20 



25 



TABLE THIRTEEN: Co^-o^G^ 

S?Sm2Sm R^Bone M.ne ra . Content Measunrf 
in Femor al Diaphysis 

B-Ovariectomized 



Control 
0.2258 



A-Ovariectomized 
(no polypeptide) 



(with polypeptide) 
0.2347 
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in Femoral Diaphysis 



B-Ovariectomized 
(with polypeptide) 




20 



25 



End of Femur 
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TABLE SIXTEEN: %*~^Xtt22ZttZ^ 

SSSS Rats-Bone Mlne.il Content Beared ,n D«t,l 
End of Femur 



15 



B-Ovariectomized 
(with polypeptide) 




TA ^ L ^ SEVENTEEN: °^«&tt&Z3£^~ 

Days to Ovariectomized Rats-Bone Mineral Content 
Moasured in Femoral Neck 
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TABLE EIGHTEEN: 

in Femoral Neck 



B-Ovariectomized 
(with polypeptide) 




As can be seen from the tabufcted data, me increase in in vivo calcium tone 

20 mechanical stress. 

EXPERIMENTS INVOLVING OTHER FRAGMENTS OF THE 36-AUINO ACID HUMAN 
POLYPEPTIDE 

P„^p li de^n B o.«norr ra lpo l »pep«<.e,SEQIDNO:1)^a,so 
^ and tesfed <or bone gritty ac«y as w* ft. C-^inus fragment. 

25 Control Group: 0.1 % acetic acid 

Ala Ala Gki Thr Leu Met Val Leu Asp Gin Asn Gin Pro 



Group I: SEQ ID NO-16: 
30 ArgThrAsnGluHisThrAlaAspCysLyslle 
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Group J. SEQIDNO:15: 

Arg Thr Asn Glu His Thr Ala Asp Cys Lys He 

Leu Met Val Leu Asp Gin Asn 



Lys Pro Asn Thr Leu His Lys Lys Ala Ala Glu Thr 



Group L: SEQ ID NOs: 10,11.12 & 13 (mixture): 
Leu His Lys Lys A.a /Ma Glu Thr Leu Met Va. Leu Asp Gin Asn Gin 
Leu His Lys Lys Ala /Ma Glu Thr Leu Met Va. Leu Asp Gin Asn 
Leu His Lys Lys Ala Ala Glu Thr Leu Met Va. Leu Asp Gin 
10 Leu His Lys Lys Ala Ala G.u Thr Leu Met Va. Leu Asp 

Bone minera. apposition rates were again determined by measurement of the 
Bone m,nera PP sumrnar ized in Table Nineteen and 

loW ermetaphys,ot^ 

graphicaHydep.cted.nF.gure^ As can l5or16wasfoundtoinC rease the bone 

variants identified as SEQ ID NO: 10. 11, 12. 13. 14. 15 
15 appositionratewithrespecttothecontrol. 
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, tha firQUD Arithmetic Means for Bone Apposition 
TABLEN.NETH*: ^^^^ 
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A summer, of me results obtained w«h respect to pan*** potypeptide 

- « in «i in the 36 amino acid sequence of the polypeptide identted as SEQ 
,0 amino acds conned rn me *a ^ ^ .„ ^ „ , Me 

. 2 B% o, me ammo - J^^* „ ^de ,den« as S E 0 ,0 

r.eorn.reofmea.noa.spresentinS.OtO^cou. 

which interacts with another agent, such as a receptor 
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disDlav similar bone-stimulating activity. 

------- =^tr:r:= 

the am.no a , n tne context of this invention, a peptide contammg an 

. .4 o ft( cFO id NO 1 in aligned sequence would be 28 /oconservea. 

N0 .4. SEQ ID MM ^ „ ^ s0 ^ ^ „. bcM 

, ■ „ot« of Pach of the polypeptides or analogues thereof, wherein it me 

^uencawouM Jvea^ar we^^rangeof^abou, 1000,0 4000. 

fKomniecular weight of the overall compound beyond 4000. 
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k,o for the bone stimulatory effect of the polypeptides disclosed herein. It is 

^^^^^^^^^ 

glycine, . P ftreoiiinBi 

togetnerbytn ho hpld jntertand other amino adds «pable of form.ng a d.sulfide 

9 Substitutions among the charged ac.d.c 

nossible Substitutions can be made aione ui 

! L are well known to those skilled in the art United States Patent Mos. 5,487.983 
.nterchanges are well known ^ 

15 ^W12W*^ — ^substitutionsmightwellbepossible. 
involving amino acids not encoded by the gene. Utn ^ 
TheimportanceoftheN-termmusporbonofthesequence^ 

rcpo in having amino acids 5 to 14 of Stu iu 
K .. <r .^^'?^FOlDNO-14)oraminoactds20to jd^cvjiu 

mo 1 m Hn not display bone stimulatory activity. It may De inai h 

NO.10) do not d.sp.ay ^ ^ ^ n0:9 ^ me 

ends o, me sequence and sy— , or near* symmetry addaons » I. .arboxy and 
Il — aren^^pos,*. «™.— *« 

fcncttons: an iden%ino oroup as to, use in a radioimmunoassay; or a group, as 



examples. 
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As with the normal peptide (SEQ ID NO:1), an active subsequence containing a 
cysteine residue (le., SEQ ID Nos: 4. 5. 6. 7. 8 or 9) is Italy to spontaneous* dimerize and 

exist in the dimeric form. . 

A further advantage may be obtained through chimeric forms of the prote,n. as 
5 knownintheart. A DNA sequence encoding the entire protein, or a portion of the protein, could 
thus be linked with a sequence coding for the C-terminal portion of E. co// CVgalactosidase to 
produce a fusion protein, for example. An expression system for human respiratory syncyfa. 
virus g.yco P rotein S F and G is described in United States Patent No. 5,288.630, issued 
February 22. 1 994. and references cited therein, for example. 

A polypeptide of the present invention would usually be synthetic, whether prepared by 
techniques of conventional "chemistry" or by recombinant techniques. Here, a po.ypept.de so 
produced is referred to as being substantially pure or biochemically pure when it is generally 
free of polypeptides or proteins with which it wou«d occur found directty in nature, as in blood 

serum from an animal, for example. 

Nucleic acid (DNA) sequences coding for the active portions of the normal 

polypeptide would be as follows: 
SEQ ID NO:17 (corresponding to SEQ ID NO:4). 

GGG ATC GGA AAA CGA ACA AAT GAA CAT ACG GCA GAT TGT AAA ATT AAA CCG AAC 
ACC TTG CAT AAA AAA GCT GCA GAG ACT TTA ATG GTC 

on qEQ ID NO 18 (corresponding to SEQ ID NO:5): 

Satcgoamacoaacaaatgmcatacggcagattgtaaaattamccgmc 
acc ttg cat aaa aaa gct gca 

SEQ ID N019 (corresponding to SEQ ID NO:6): 

GGG ATC GGA AAA CGA ACA AAT GAA CAT ACG GCA GAT TGT AAA ATT AAA CCG AAC 

25 ACC TTG 

SEQ ID NO:20 (corresponding to SEQ ID NO:7): 

GGG ATC GGA AAA CGA ACA AAT GAA CAT ACG GCA GAT TGT AAA ATT 
SEQ ID NO:21 (corresponding to SEQ ID NO:8): 

GGG ATC GGA AAA CGA ACA AAT GAA CAT ACG GCA GAT TGT AAA 
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SEQ ID NO:22 (corresponding to SEQ ID NO:9): 
CGA ACA AAT GAA CAT ACG GCA GAT TGT f 
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MM<W ,. a vector M« — a ™* ™« * 

Leotlde as described previously, and particularly in intemauonal 

specification. w ^ -w ^^n^b. 

,^de seauence »hich encodes a polypeptide ol the present invenbon. In 

, Zl! sequence ,or a su«able ribosome binding s«e> a, » S^nd, and t 

~ «m thus be replaced by another nucleotide in accordance with 

» degeneracy -•^"^^^ 1 ^ -taP ^ — 

,5 of tne polypepbde coded lor by < te ^;™; » ^ to subsbtuted 

derived from any of the above sequences (and DMA segue ^ 

such a way thatfbe resu,b* £~ 

lSE0 '° N01) ' A potypeptHe of the present *»en«on can be made info a pharmaceutical 

- , Jit u se in efficient MM <o a P— * » <— °< SUCh — — 
pr eparat,on su,tab* * « . * ^ ^ p[ophytectc — „ 

25 as person suffenng from a reducbon administration. A 

another poss,b«y. Intecbon „ ^ suoh as sterile water. 

prepare* ns. Afif^ou ^ ^ adr.nis^n routes indude 

30 preservabveorfte ke e^cou ^ , ntravenous , Theformofa 

^J.— nW he,r,andcou,dbein 

StoW ° r6mere TedZ— .va.w^e.peofpa.ntage.sex.etc.and.he 
100 nmol per kg of body weight of a patient 
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SEQUENCE LISTING 



(1) 



GENERAL INFORMATION: 

I -i ^ APPLICANT : 

(A) NAME : OSTEOPHARM LIMITED 

(B) STREET: 2395 Speakman Drive 

(C) CITY: Mississauga 

(D) PROVINCE: Ontario 

(E) COUNTRY: CA 

(F) POSTAL CODE (ZIP) L5K 1B3 

(A) NAME: TAM, Cherk Shing 

(B) STREET: 1072 Rectory Lane 

(C) CITY: Oakville 

(D) PROVINCE: Ontario 

(E) COUNTRY : CA 

(F) POSTAL CODE (ZIP) : L6M 2B7 

TITLE OF INVENTION : BONE STIMULATING FACTOR 
(iii) NUMBER OF SEQUENCES: 22 

(tv) COMPUTER READABLE ^ /2 ±nch , x . 4 Mb storage 

I A) MEDIUM TYPE: Diskette, J x/ 
B COMPUTER: COMPAQ , IBM PC con,patible 
C) OPERATING SYSTEM: MS-DOS 5.1 
(D) SOFTWARE: WORD PERFECT 

(V ) CURRENT APPLICATION DATA: 
APPLICATION NUMBER: 

(B) FILING DATE: 07-JUN-1995 

(2) INFORMATION FOR SEQ ID NO:l 

U) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

SEQUENCE DESCRIPTION: SEQ IU NO:l 

Gly lie GiY Lys « - - *» - Ma " " - ^ 

1 5 

1W Ala Glu Thr Leu Met Val Leu Asp 
Pro Asn Thr Leu His Lys Lys Ala Ala u ^ 

20 ^ 



Gin Asn Gin Pro 
35 
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(2) INFORMATION FOR SEQ ID HO. 2 
{) m SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY: Modified site 

(B) LOCATION: . - -2 N - a cetyl glycine" 
(D) OTHER INFORMATION: /note- Xaa is w 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO 
Xaa lie Gly Lys Ar 9 «r - Glu Hi S Thr Ala Asp Cys Lys lie Lys 



1 



■ , Ala Ala Glu Thr Leu Met Val Leu Asp 

Pro Asn Thr Leu His Lys Lys Ala Ala «, ^ 



25 

20 



Gin Asn Gin Pro 
35 

( 2 ) INFORMATION FOR SEQ ID NO: 3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:3 
Gly lie Gly Lys Ar 9 Thr Asn Glu His Thr Ala Asp Ala Lys lie Lys 
l 5 

T = n a Ala Glu Thr Leu Met Val Leu Asp 
Pro Asn Thr Leu His Lys Lys Ala Ala Glu ^ 

20 

Gin Asn Gin Pro 
35 

(2) INFORMATION FOR SEQ ID NO: 4 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:4 
Gly lie Gly Lys Ar g Thr Asn Glu His Thr Ala Asp Cys Lys lie Lys 

L A- Thr Leu His Lys Lys Ala Ala Glu Thr Leu Met Val 
20 
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(2) INFORMATION FOR SEQ ID NO: 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:5 
Gly lie Gl y Lys Ar 9 Thr Asn Glu His Thr Ala Asp Cys Lys II. Lys 



1 5 



Pro Asn Thr Leu His Lys Lys Ala Ala 
20 2S 



(2) INFORMATION FOR SEQ ID NO: 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 amino acxds 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO 
Gly lie Gly Lys Arg Thr Asn Glu His Thr Ala Asp Cys Lys lie Lys 



1 5 



pro Asn Thr Leu 
20 



(2) INFORMATION FOR SEQ ID NO: 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7 
Gly lie Gly Lys Ar g Thr Asn Glu His Thr Ala Asp Cys Lys lie 



1 5 
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(2) INFORMATION FOR SEQ ID NO: 8 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 
Oly He Gly Lys Arg Thr Asn Glu His Thr Ala Asp Cys Lys 
l 5 

(2) INFORMATION FOR SEQ ID NO: 9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
Arg Thr Asn Glu His Thr Ala Asp Cys Lys 



5 10 
1 b 



(2) INFORMATION FOR SEQ ID NO: 10 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 10 
L eu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp Gin Asn Gin 



5 10 
1 b 



(2) INFORMATION FOR SEQ ID NO: 11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: linear 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 
Leu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp Gin Asn 



1 
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(2) INFORMATION FOR SEQ ID NO: 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:12 
,eu His Lys Lys Ala Ala Glu Thr Leu Met: Val Leu Asp Gin 
1 5 

(2) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13 
L eu His Lys Lys Ala Ala Glu Thr Leu Met Val Leu Asp 
1 5 

(2) INFORMATION FOR SEQ ID NO: 14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acxds 

(B) TYPE: amino acid 
(D) TOPOLOGY-, linear 

(xi ) SEQUENCE DESCRIPTION : SEQ ID NO:14 

Lvs Pro Asn Thr Leu His Lys Lys Ala Ala 
Thr Ala Asp Cys Lys He Lys Pro a ^ ^ 



l 5 



Glu Thr Leu Met Val Leu Asp 
20 
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( 2 ) INFORMATION FOR SEQ ID NO -.15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15 
^ Thr Asn Glu His Thr Ala Asp Cys Lys He Lys Pro Asn Thr Leu 



rm Thr Leu Met Val Leu Asp Gin Asn 
His Lys Lys Ala Ala Glu Tnr ^ 3Q 



20 25 



(2) INFORMATION FOR SEQ ID NO:l6 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 11 amino acids 



(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6 

Thr Asn Glu His Thr Ala Asp Cys Lys He 
1 5 



(2) 



INFORMATION FOR SEQ ID NO: 17 
(i) SEQUENCE CHARACTERISTICS: 
r>r> Mod nain 



(A) LENGTH: 90 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:17 



_ nrr (irjL GAT TGT AAA ATT AAA 

s s s s z s s = = r s ~ * LyB » ws 

Pro Asn Thr Leu His i.ys 3Q 
20 " 
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(2 ) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 

™ ™» pbt ACQ GCA GAT TGT AAA ATT AAA 

5 S S E S S S S S S «. - - ^ «. 



i 



CCG AAC ACC TTG CAT AAA AAA GCT GCA 
pro Asn Thr Leu His Lys Lys Ala Ala 
20 " 



2) INFORMATION FOR SEQ ID NO : 19 

<i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 60 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:19 



i 5 



CCG AAC ACC TTG 
Pro Asn Thr Leu 
20 



(2) 



INFORMATION FOR SEQ ID NO: 20 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 45 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:20 



i 5 
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(2) 



INFORMATION FOR SEQ ID N° :2 ^ 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:2X 

1 5 



(2) INFORMATION FOR SEQ ID NO: 22 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO:22 

CGA ACA AAT GAA CAT ACG GCA GAT TGT AAA 
Sg tS Tsn Glu His Thr Ala Asp Cys Lys 

n 5 



2) INFORMATION FOR SEQ ID NO:23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:23 

, m a , T rRA cat ACG GCA GAT TGT AAA ATT AAA 
ago ATC GGA AAA CGA ACA AAT GAA CAT A^ ^ ^ ^ ^ Lys 

Gly He Gly Lys Arg Thr Asn ^i ^ 15 



1 5 



„„„ „, n srT T TA ATG GTC AAA ATT 

CCG AAC ACC TTG CAT AAA AAA GCT GCA GAG ACT TTA ^ ^ ^ ^ 

Pro Asn Thr Leu His Lys Lys Ala Ala ^ 

20 " 



AAA CCG AAC ACC 
Lys Pro Asn Thr 
35 
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CLAIMS 



I 8EO B l« <« one » — « — «* «— *" C_ " ^ ' 

equivalent homologue. rth , . 

- ======= 

. ======= 

equivalent homologue. g jth to 

35 r:i 'zzzz--- 



7 or 9. 
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.porter system produces a defcrtable response wKen a prede.erm.ned amount - «he 
N rvB- OR SEQ ID NO:9, synthesized using one of said polypeptides. 

a) Z« a DMA frasment — 9 a nuclei seduence which encodes _ 
3„ » ^r^DNA^men.^anexpress^veo.or.oo^areco^n ant 

which can express said polypeptide; and 

35 d) ^^^^^^^^^^ 
recovering said polypeptide from resulting cultured mixture. 



10 



15 
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23 As^cpo^ehaving^obones^latooracfivWInmamma^nd^ 
i„ mfcera, content in .ones o. man™*, having an an.no add £ 
.east about 1 9% conserved in relation to the amino add sequence ,denWW as SEQ ID KM 
and having a. teas, one amino acid deietsd therefrom, or a functionally equhralen. homolcgue. 
5 24 A synthetic polypeptide having /„ v*o bone simulator, «*tt in mammals and which 

least about 22% conserved in relation to the amino acid sequence identrHed as SEQ ID N0 1 
and having at least one amino acid deleted therefrom. 

25 A synthetic polypeptide having in *o bone simulate* adwity in mammais and »vh,ch 

,east about 25% conserved in relation to the amino acid sequence MM as SEQ ID NO.1 
and having at least one amino acid deleted therefrom. 

26 AsyhMop^pephdehaving^Vobohe^mu^acavftyinmamrnalsandwhich 
„ m tera , content in bones of mamma,, having an ar.no add £ 
least about 28% conserved in relation to the ammo add sequence rdenWed as SEQ D NO.1 
and having at least one amino acid deleted therefrom. 

rZypep«e o, c«m 23, 24. 25 or 26 having a, leas, efcven amino adds deleted from satf 

rn^Z* o. dm 23. 24, 25 or 26 having a, leas, twenty- amino adds deleted from 

25 S "a"^ ofolaim 23. 24. 2 5<» 26 hav,g a, teasttwenw-s* an.no acids deleted from 

» HZk C «"*> 23. 24. 25 or 26 wherein the pofypepBde has a molecular weight m 
therangeoffromaboul1000to4000. 

33. A L pof,pe P «de compr^ng a sequence o, ar.no adds sudden. » du P*a*veo a seond 
30 w ly~P ^comprising an an.no ac* sequence of daim 23. 24. 25 or 26 such w. the f,rs. 

^tidels encoded by a DNA that hybridizes under stringent conditions with DNAencodrng 
the second polypeptide. 

34. A chimeric bone stimulating factor comprising an amino aad sequence of cla,m 23, 24. 

35 ^lagentforuseinpreventionandtreatmentofabonereduct^ 
comprises a polypeptide of claim 23, 24, 25 or 26. 

36. A pharmaceutical composition for promoting bone growth, comprising a therapeut.ca.ly 
effective amount of a polypeptide of claim 23, 24. 25 or 26. 
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* thnd of increasing bone growth in a mammal by administering a therapeutically 



10 



15 



claim23,24, o . 25 or 26 for the treatment of osteoporosis. 

the antibody are bound together. synthesized 
42. An antibody which beds to a ^peptide deSned ,n da,m 23, 24. 25 or 26. y 

using the polypeptide. nolvoeptides of claim 

°° de ■ • n a r»NA seauence which encodes the expression of any of the 

44 A vector comprising a DNA sequence w 

^T^/aD^^ntcon^an^e^uencewhichencodessard 

• ""Ittaid DNA tra^n, into an expression vector to obtain a recombinant 

which can express said polypeptide; and 

d) cu«^— ----~ ,toProdUCeSaidPOlyPePMe 
recoveringsaidr^pecfetomresultingculturedmixture. 

the am.no acds «, the sequence m ,y ^ ^ 

stimulatory activity in mammals denved the three aime. 

sfmulatorya iy ol ^ or analogues thereof, wheremrfthe 
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• nn * seauence of amino acids sufficiently duplicative of a second 
polypeptide comprising an ammo acd sequence co P ^ 

: 

nf rlaim 46 or 47 as an active ingredient.- 



15 



20 



25 



claim46or47. „, h,™ 46 « 47 for the treatment of osteoporosis. 

54. The use o, a potypepteie °< — *° ^ claim 46 or 47 in the prepare 

55. The use o, a polypeptide ha»ng a ^ „ 

of a n**amen, for use in pron*g hone gro»* «-» ^ 

» ^"rrSC" nn.repor.r.stern 
^^^^^^^^ 

59. A vector compnsing a uw\ se^ue 

polypeptides of claim 46 or 47. ^ 

----- 

■"TTl DNA .ragmen, Wo an expression vecfor fo ohtain a recombinant 
' b> ^rZIn,™ foins^ONAtragmentan.iscapah.o.un.erooing 

c) jsn— — — — 



PCT/CA96/00401 

WO 96/40909 



-44 



k * . torl deleted or added, so long as bone stimulatory activity in 
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